Technical operational testing note of the Live Sound System
We verified the efficacy of the Live Sound System by checking its sound quality, control of distribution time, and the production of sound record files from live sound. In particular, we needed to ensure continuity and stability for several hours, at least in the early morning, which is the most important time frame for a bird census. The Streaming/Archiving System located in the laboratory was operational 24 hours per day, but intermittent operation was programmed so that the Field Encoding System had room to operate without solar power generation for a maximum of three days while using the battery charged by the solar cell as a power source. Generally, a deep-cycle battery is designed to discharge an average 60% of its capacity, and there is a direct correlation between the depth of discharge of the battery and the number of charge and discharge cycles it can perform (http://en.wikipedia.org/wiki/Deep_cycle_battery). We assumed the maximum percentage of discharge of the full battery capacity to be 50% because we considered a 10% safety margin to prevent a shortened battery life due to deep discharge. Furthermore, the fully charged batteries need to have sufficient excess capacity for three days without sunlight in remote area. Thus, a total available discharge capacity of 189 Ampere-hour (Ah) at 12Volts (hereinafter abbreviate 'at 12V') as in Figure 2 would expend 31.5 Ah per day according to calculation. The operational testing process was as follows: we set the audio encoder's three parameters (the channel mode, the encoding format, and the Mpeg Encoding quality) to mono, Mpeg-1 Audio Layer-3/ frequency 16kHz, and record leakage, respectively. Live delivery and pilot recording operation for a total of 140 minutes per day were started on March 9, 2010, and we repeatedly checked the live sound delivery performance, power management accuracy, delivery sound quality, and recording file generation.
The power consumption by the audio block and the transmission block was approximately 1.5Ah and 3.5Ah, respectively. Delivery and recording release were conducted for a total of 410 minutes, 6 times per day. On March, 5, 2011 batteries and solar panels were added to the transmission block as illustrated in Figure 2 operational tests showed that the actual size of the sound recording file for one hour in the server was 82MB because ICECAST2 saves as 48kHz 16bit stereo MP3 for a total 490 minutes; thus the total size of the recording files was approximately 0.6GB higher (Table S1 ), but still below the data limit restriction of 2GB. This total file data size, almost one-third of the data limit, for live sounds is appropriate also for other data communication, such as weather data and photos, via the satellite internet. The fully charged batteries have sufficient excess capacity for three days without sunlight, but require several days of uninterrupted sunshine to become fully charge. Finally, the system is operating smoothly without any power supply problems but there were several times that a satellite internet was cut off because the parabola antenna got covered with snow during the study period. The parabola antenna and solar panels were installed in an open area under the southern sky. Electricity was only generated efficiently three hours per day by the solar panels because they were surrounded by trees that towered over them to heights of up to 20m. Several days with continuous sunshine were needed to have the solar panels fully charge the batteries. Vocalization rate (%) is the total minutes a species vocalized divided by the total minutes of all species vocalized multiplied by 100. all species detected to vocalize, thus giving larger numbers than the total time studied.
(-) indicates non-detection. Nomenclature followed the Ornithological Society of Japan,
2012.
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